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tibia  of  RrO^sat*  The  Offsets  of  ftathylane  Bins  an 
CbjaBUiwt 

1*  Loos  «a»  stadx  of  affeata  of  —tTrylowa  bias  adalniatarotlatt  to 


2«  2s  vitgs  study  of  tha  affaet  of  ntlqlaw  bln*  ca  tha  watobollaw  «f  tew 
■■*■*  11a  n arythrocyta. 

3«  Tha  production  of  pa^cytbaada  In  dog*  by  reported  transfusions,  and  tho 
off  act  of  nathplaua  ULna  adwlnlatratlon  to  tbaso  aaimla* 

Its  Adrijriatration  of  wathyisas  bltsa  to  haunt  sribjaota  with  polycythcwla  warn 
in  on  effort  to  control  tha  diaeapa. 

Kanltii 

I*  Tha  affcat  of  nothylana  blxao  In  aoraal  laboratory  aidaala  — 

Originally  six  dogs  vara  carefully  standardised,  and  than  given  daily  doaaa  of 

\ 

■ethylene  t&ae  orally  1b  aaouata  aafflelent  to  prodaow  narked  anaads.  After  eatab- 
Hdilng  the  flat  that  the  decree  of  aaarti  waa  directly  proportional  to  tha  deem 
of  vo  ouatSmad  addnlatratiou  without  iaternptlan*  nryim  tha  door*  Anb  tint 
to  tiaa  to  daoooatrata  that  reoarary  waa  poaalhle  and  that  increasing  tha  teas  would 
taring  about  inenaaaod  awrarlty  of  tha  *sadis 
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During  the  period  of  sorrsre  anssda  tha  folioving  he— toGLogic  data  vara  oollaetadi 
The  h— otfbohin  content  of  tha  blood  droppad  from  tba  aoraal  of  lli-16  g»,?  to 
>6  ga*?»  and  pagalldad  vary  closely  tba  drop  in  rad  count. 

Tba  man  call  alar  haarglnMn  r— laad  la  tba  aoraal  ranga. 

Tba  —an  Mil  vol— e roaa  to  90*105  etbie  vlcra  flroe  tba  nor— 1 of  70*75* 

Tha  leucocyte  eoxmt  raaalnad  la  tba  aoraal  ranga  throughout* 

Tbara  vara  wawroaa  anraahlaata  la  tba  peripheral  blood*  ranging  19  ta  60£  at 
tba  total  —el— tad  cells* 

The  platelet  00 ant  r— ■■tiled  within  tba  aoraal  ranga* 

Vfaen  tba  erythrocyte  count  droppad  balov  1»*0Q3*G0S*  tha  ratios! 
rosa  rapidly  to  bet—  15-253* 

Tha  fragility  of  tba  calls  iner— sad*  h—nilyale  baginndag  at  0,6*0,73  aa 31m* 
and  baing  conplate  at  0*li-0.Ui3. 

Tba  bona  narrow  boeana  hyperplastic  with  norndblastle  perolifaration*  Tha  M*1 
ratio  dropped  from  noraal  values  of  3*6t2*2il  to  l*X-0*ltsl» 

Snzvtloa  of  fooal  urobilinogen  Increased  aa  each  a a 600?  5 but  dooraaaad  to 
oar  noraal  valnas  a a tba  erythrocyte  level  of  tha  bleed  stabilised  at  may  level* 
This  evldanea  shows  that  tba  an— la  is  be— lytic  in  nature*  and  va  vara  unable 
to  detest  any  sigas  of  bona  narrow  depression  doing  tbs  Ii2  Months  in  which  these 
dogs  vara  naintalnsd  la  a nearly  constant  state  of  an— la* 

Tha  anlvtla  have  bean  aaerifload  and  vlcrosoepic  study  of  their  tissues  was 
node*  Tha  liver*  kidney*  and  especially  tba  spin—  show  vodsrate  deposition  of 
h—osldarin  pig— nt  bet  no  farther  pathology  attributable  to  tba  dyv  was  found* 

Va  also  gave  —salve  rap— tod  doses  of  tba  dyv  to  dogs  and  rats*  and  were 
able  to  predwas  fatal  an— las  in  tba—  ant— la  by  tbs—  —ana.  Ho  pathologls 
changes  other  than  tha  extra—  —vis  vero  found  in  these  aninala* 
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IX*  Tbo  offset  of  methylene  bine  on  th a notabolisn  of  mmm illnn  erythrocyte*  — 

A*  Erythrocyte  Cholinesterase  — 

It  ha*  boon  reported  that  ne+hylene  bine  is  « potent  aatlaholi  aastemoa  drag# 
sal  aHm  it  has  alas  boon  reported  that  Inhibition  of  erythrocyte  r?ho! i mw  tezaae 
eamasa  h— i Olygle*  ns  att— pted  to  detendns  nbethar  this  wtla  of  tha  djn  la 
raapwialbils  far  tha  observed  heaalysis  prodaeed  by  tha  dyn. 

To  aooaapUsh  this  purpose*  so  coapamd  tha  action  of  methylene  bias  and  <9H*dso- 
propyl  flnorophoephato  (DPP)  in  doga0 

Tha  asthyisas  bine  sensed  aarara  enanla  ah  loti  m of  tha  tiwictaristie  haaoJjtle 
type.  Tha  doaas  used  aaro  sufficient  to  loner  tha  rod  count  to  dangerous  levels  in 
• nook  to  tan  days.  There  ass  narked  rstiouloeytesis*  and  tha  bona  wrro*  showed 
rvkri  hyperplasia.  The  erythrocyte  fragility  ana  greatly  increased. 

la  oontxast  nLth  thaaa  results*  tha  DPP  oaasad  only  a rd»tii«]y  aUd  ananla. 

In  ac  eaaa  aaro  aa  abla  to  radaea  tha  blood  count  balav  iu5  allllon  regardless  of 
tha  length  of  tins  tha  drag  aas  adalniatarad.  Tha  doaa  aas  tha  aavlaaa  tolssratsd  dose* 
approximately  0.3  Mg.  Ago  Increasing  tha  does  beyend  this  in  other  dogs  rssolted  in 
changes  in  tha  maroons  aystan  and  ayanaural  Junctions  nhich  bora  bean  described  by 
other  aorteara.  Evan  such  doses*  ho  saver*  did  net  oansa  tha  rod  count  to  drop  balsa 
tha  figure  Mentioned  above.  Tha  fragility  of  tha  erythrocyte*  daring  treatment 
with  DPP  did  not  change  fire*  tha  noraal.  Tha  bona  aarroa  abused  gtlnalatlca*  el- 
though  tha  ratieuloeytaa  of  tha  peripheral  blood  never  rose  above  2%P  in  contrast 
to  tha  siiuatica  daring  administration  of  sstbylene  bias  dan  tha  reticulocyte  ooont 
rose  to  as  high  as  25%  « Tha  arythroayte  oholiaaatwaga  content  cropped  to  nearly 
sore  daring  DPP  administration.  Daring  traataant  aith  asthylsoe  bias*  the  orythw 
eyts  ehoUaastaraao  content  tended  to  fkll  at  first*  bat  rose  proaptly  ahan  reticula- 
oytaais  aesonad*  and  roughly  parallalad  tha  ratleoloeyta  ooant. 

Wa  feed,  that  this  dewogste^taa  q«I  *•  clearly  that*  altawgh  tha  dya  la  vithoot 


question  an  agtlchollnsstcraas  acent»  this  action  la  not  a wajor  factor  in  the  pre» 
daetlcn  of  tba  anad>>  Via  ara  uncertain  aa  to  tha  reason  far  changes  in  tha  bans 
■arras  which  oocar  nods?  the  influence  of  DTP*  lines  there  is  stisniation  in  His 
sans  direction  aa  daring  wthgdsne  fcl?a  a&fLulstretion*  Via  anggsat  that  possibly 
ths  intones  antishOlinoateraee  aeticn  of  the  DTP  allows  constriction  of  the  Hi  res 
alnaacida*  oaaalag  a certain  degree  of  hypaada*  the a stianlailng  erythropolasia* 
This  seat  oenetrlctiw  of  the  slanseids  eoald  peer— t the  relaese  of  Hie  prodegta 
of  erythrspa&sals  into  the  peripheral  blood,  thaa  causing  the  adld  eawda  observed 
when  this  drag  la  gim» 

B«  Carbohydrate  nartaboUan  in  tha  erythrocyte  — 

Others  base  shown  that  nanal  phospharyiatlre  glycolysis  la  weoaiaaiy  te  pre- 
vent hoKadyaia.  Using  oell  swelling  daring  a one  hoar  period  as  aa  Intar  «f 
hawdyalsg,  asythroqytee  auapcariTd  in  Srewy-ai^ESS^bs^sat#  eolation  with  gLasoee 
adbetmte  and  aatlylaga  bins  ahowsd  a 103  inaraaee  in  volwa  error  controls  in  which 
no  wethyisno  bins  was  present*  This  awalling  la  a fanatics  of  the  tagiMiteay 
indicating  that  tha  phwfwtwra  la  the  remit  of  an  eosynatlo,  active  props rau 

Da  eonfirnatlw  of  others*  we  bare  fowl  that  the  rate  of  aygpi  wptalca  af 
washed  arytfarcoytes  (glneooe  sabetsmte)  in  Increased  about  tea-fold  by  the  addition 
af  wthydooe  bias  in  ocnoeatratisaa  of  the  order  of  lslO^  to  1*1(A>  Ha  bane  alas 
fowd  that  in  tha  praaacee  of  the  dye  approodantely  three  atone  of  oxygon  are 
oil  11  ted  per  nal  of  glaeoee.  The  rate  of  gloooao  disappearance*  however*  la  net 
altered  by  the  die*  La  controls*  without  dye*  glnoese  was  qaantitatively  cotfrerted 
te  lactate  pins  pyruvate*  In  the  pretence  of  the  dye*  less  than  one  wu  of  these 
anbatancee  was  fowd  per  nol  of  glneoae  utilised*  Farther*  in  the  praeanoe  of 
■ethylene  bine*  only  negligible  aaomts  of  lactate  eoald  be  found*  pyruvate  being 
the  principle  product  of  the  oxidation*  Those  experiments  suggested  three  possible 
sites  of  action  of  the  dyet 


1*  Methylene  bias  sight  inhibit  utilisation  of  glucoes,  sines  lose  trlose  was 
f creed  per  unit  of  time.  This  cannot  be  true,  bowwvctr.  since  it  was  found  that  the 
mto  of  glueoee  disappearance  «u  the  sane  whether  or  not  Methylene  bine  was  present. 

2.  Methylene  bine  sight  conrert  the  oxidation  of  glueoee  from  the  Eebdso* 
Heyerhoff  route  to  the  Vhrburg-Cbriirtian-Dlskena  eyele.  In  testing  this  hypothesis, 
we  found  that  neither  cells  nor  henolysatea  were  capable  of  netaballalng  pent  owes  er 
pentose  phosphates  to  a significant  extent. 

3.  Tbs  Mothylatta  bins  night  catalyse  the  transfOraation  of  trlosss  to  four* 
carbon  KOleculee.  '4  have  evidence  to  present  which  can  apparently  be  Interpreted 
in  this  way. 

Sines  suspensions  of  erythrocytes  In  the  presence  of  glucose  and  Methylene  bins 
flailed  to  yield  significant  amounts  of  lactate  as  the  end  product.  It  wae  decided 
to  Investigate  the  lactate  Metabolism  of  the  cells  In  the  praseaoa  and  absence  of 
dye*  Standard  Vhsturg  Methods  were  used  for  determination  of  oxygen  and  carbarn 
dioxide  exchange.  It  was  found,  first,  that  calls  washed  three  times  with  substrate* 
fees  Kirahe  Singer  Fbaophats  solution  still  retained  small  amounts  of  both  glueoee 
and  lactate.  Khan  meUqrlooe  blue  wee  added  to  awh  a nearly  substrate  fires  auspsn* 
elan,  there  m>  mo  difference  in  cuqrgsn  uptake  from  the  controls  without  dye  over 
a period  of  several  hears.  Then  there  occurred  • rathor  sudden  end  narked  increase 
In  QOg  in  suspensions  with  nethylene  blue.  This  oontiimed  for  about  90  Minutee. 
after  which  ns  further  oxygen  was  utlllaed.  The  result  Is  a Mphaale  curve  of 
caygea  uptake  when  plotted. 

At  the  end  of  the  reaction  the  contents  cf  the  tweeds  warn  fotssl  to  be 
completely  beaolyned.  Addition  of  lactate  only  bad  no  effect  on  the  QOg  (it 
raw  Inert  at  the  seas  level  as  the  controls  without  added  lactate  or  Methylene 
bine).  But.  the  addition  of  lactate  plus  asttaylens  bins  always  resulted  la  bi- 
phasrlr  curves  of  oxygen  uptake,  and  this  occurred  ever  a wide  range  of  lactate 


concentrations*  Ia  every  com  tbs  curves  an  similar,  although  the  amount  of  agygwi 
utilised  is  increased  aa d the  Interval  bofora  tha  "burst*  «f  coqrgaa  cocmftioa  is 
shortened  by  increasing  tha  lactate  concentration. 

Bad  sail  aaunta  nan  dona  periodically  on  tha  oontacta  of  tha  Vhrburg  flaakm 
during  tha  reaction.  Than  mi  no  reduction  In  tha  naribar  of  intact  oalla  daring 
tha  first  pbsMf  but  beginning  uith  tha  onset  of  tha  aaoonfl  pba aa*  tbara  ana  a 
rapid  decree ne»  than  on jgm  uptake  osesed,  hanelysl*  mi  ooaplatae  Thera  vaa  na 
rwnlyirla  In  oantrols  without  the  dye* 

ftaneey  and  limn  have  diom  that  there  is  anoetlaaa  a sudden  Incraase  la 
oaqpo  MBaptioe  during  hanalyls  under  oartain  conditions.  Time  me  found  as 
ineraaaa  In  QQg  occurring  aSaAtanaoiisS^  with  bmvoiyaia,  me  parfarmsd  the  folloalng 
experiment!  Whehod  arythrooytas  ware  suspended  In  hypotonic  Krebe-Ringer-fhospbate 
moIutioQ,  and  ware  hawlyaed  In  the  Murburg  vessels  by  addition  of  distilled  mater 
containing  lactate  and  methylene  Una  from  tha  aide  arms*  This  brought  about 
practically  instantaneous  hwaolysla.  Us  did  not  obtain  a ■burst0  of  uaygeu  uptake* 
Instead*  me  found  tha  aana  biphaaic  curve  of  reaction  as  in  control  suspensions 
In  isotonic  asditau  From  this  mo  conclude  that  oall  rnptur e,  par  ay,  does  not 
bring  about  the  increased  oxygon  uptake  soon  during  tha  second  phase  of  tha  reaction. 

Analyses  for  pyruvate  and  lactate  showed  thi it  tha  ineraaaa  In  aoqrgi  oonstaqptlon 
during  tha  first  phase  can  be  aocouutad  for  quantitatively  by  conversion  of  leotata 
be  pyruvate.  It  is  interesting  that  accumulation  of  a oartain  amount  of  pyruvate 
scans  naoaaaary  for  Initiation  of  tha  aooooi  phase  of  the  reaction*  This  amount 
varies  sosswbat  Aron  ssopla  to  angle  of  eaUs*  but  la  approximately  5 rdcronola 
par  3 at*  of  calls*  Tha  pyruvate  oonaantratlon  neaasaary  is  quite  constant  in  a given 
sample  of  sails  over  a mlds  rungs  of  laetatn  concentrations  , although  aoetumlation 
oocura  more  rapidly  at  M^mr  Instate  concentrations » 

bbsn  wa  attaaptad  to  follow  carbon  dloadda  exchange  ma  obtained  unexpected 


results*  It  «•  found  that  carbon  ulczlds  mas  for— d during  tbs  first  phase  6*  the 
reaction*  and  than  aaenad  to  disappear  during  tha  second  phase*  Tbs  carbon  dioxide 
forasd  during  the  first  phase  could  not  be  accounted  for  by  oxidation  of  residual 
glucose  in  the  cells*  Vs  have  postulated  that  it  ms  for— d by  deearboorylation  of 
pyruvate*  Ms  have  tested  the  ability  of  ~t>g  urythrocy too  to  decaurboxyl&te  pyruvate 
and”  have  obtained  CQg  evolution  Aron  suspensions  both  in  the  presence  and  absence 
of  methylene  blue*  The  aaoust  of  COg  evolved  uas  significantly  Increased  when  the 
dye  uas  also  present* 

The  disappearance  of  earbon  dioxide  during  the  second  phase  can  be  explained 
if  o—  assume  that  CO^  is  fixed  to  pyruvate*  fondng  axalaoetate.  This  reaction 
would  require  the  presence  of  oxalaoetio  oarboxylaee*  Mb  have  studied  the  ability 
of  cells  to  decarboxylate  oxalaestate*  using  this  as  & — ans  of  determining  the 
presence  of  tbs  easy— • Again*  standard  Warburg  methods  were  umd*  one  set  of 
experiments  being  run  at  pH  7.U*  the  other  at  pH  U*0*  Deoarboxylation  proceeds 
in  both  eases*  although  at  a —eh  faster  rate  at  the  lower  pH*  Further*  methyls— 
bine  accelerated  the  reaction  by  about  hCfi  over  the  controls  without  dye* 

Fixation  of  carbon  dioxide  In  this  naansr*  of  source*  requires  energy*  We 
postulate  that  the  dehydrogenation  of  lactate*  the  ssifetiss^rsda^a  of  astbyjj.sss 
blue*  and  possibly  the  decarboxylation  of  pyruvate*  aupply  the  required  energy* 

This  evidence  suggests  to  us  that  cell  destruction  Is  the  result  of  one  or 
more  of  the  reactions  dfelcb  are  initiated  by  mstfaylene  bl—  and  lactate*  This 
could  be  at  least  an  Important  factor  in  producing  the  nrwnria  observed  in  vivo 
Ttmx  the  dye  is  administered  to  aclasis  or  banana*  since  both  lactate  and  dye  would 
be  available  In  the  circulating  blood*  Obviously  the  conditions  In  vivo  are  quite 
different  tram  those  existing  In  our  In  vitro  sxperi— nts*  one  major  difference 
being  the  presence*  In  vivo*  of  glucose  In  relatively  large  concentrations*  then 
glucose  and  lactate  were  combined  as  substrate  in  cell  suspensions*  methylene  blue 
caused  a greater  increase  in  oxygen  eonsunptioa  than  with  glucose  alone*  but  no 


Mpbaaltf  reaction  «u  found*  Heaolysls  ms  not  detected  by  ordinary  mans  over  a 
period  of  six  hours*  There  «uf  however*  mrksd  mil  smiling* 

This  would  suggest  that  glueose  In  sons  manor  protect*  tho  erythrocyte  firoa 
hwolyals  as  soan  with  laetats  plus  aethylsns  bins  only*  This  quits  conceivably 

i Ay  ths  hesolysis  aoen  5a  vivo  is  slow  and  eon  readily  bs  controlled*  only 
a relatively  fsw  oslls  rapturing  during  a short  interval  rather  than  all* 
m.  Production  of  Polyeythwsia  In  dogs  — 

Thews  dogs  havs  boon  subjected  to  swpeatsd  injections  of  saUns  susponsioas  of 
washsd  dog  erythrocytes*  Wt  wars  able  to  raise  ths  red  blood  counts  of  thsss  dogs 
to  £-10*000*000  by  this  eases*  Blood  voluna  detsmlnations  shomd  that  this  was  a 
ml  incroass  la  the  nxmb*r  of  circulating  srythrocytss  sine#  ths  plrsaa  vclazss 
<hh  not  significantly  In  thsss  salmis* 

Tbs  polysythesic  aniwtls  wars  than  given  mthylsns  bins*  It  was  obsarvwd  that 
ths  xwd  count  oould  bo  doer  as  sad  rapidly  fraa  pclyoythcodLa  to  ansala,  again  dspsndlng 
upon  ths  doss  of  djme  Hers*  again*  it  was  soon  that  the  ehanga  dealt  only  with  ths 
erythrocytes*  plasm  volme  fluctuating  vary  littla*  if  at  all* 


17*  niwyleo#  Bias  IVsatwant  of  Hunan  Polycythtaale  «— 

Four  oasss  of  hunan  polyeythmia  vara  bora  boon  aatds  available  for  this  part  of 
ths  work*  and  trsatasnt  has  boon  carried  out  with  tho  help  of  our  dapartmnt  of  mdl- 
dns*  For  purposss  of  convenience*  sach  case  will  ha  discuaasd  individually  bore* 

A*  Mrs*  A*  C*  — Aga  6U  — 


This  patiaat 


undar 


Rod  blood  eount 
White  blood  comft 
Platelet  count 


with  tho  following  blood  picture* 
21*5  grew 
lO*lil0*OOO/aaau 
7,350/oaa. 

37l*0OO/«m* 

126  er* Ag* 


Total  Blood  voOLi 


Total  rod  call  rolva  87  ee*As* 

EUwa  Volvo  39  ec*Ag. 

Bono  vrrov  anowad  aorvl  appearing  aarythrapeiasls  and  *yela- 
pi&snla  with  an  K«?  ratio  of  3»8tl« 

Tho  patiaci*a  ayptoea  at  this  tins  Iraludad  aarkad  vbau«  disay  spalle,  nuaboaaa 
and  tingling  of  tba  fingers,  and  dell,  bitaqparal  baadaebaa, 

Vbm  ti»  dlagnoaia  va  definitely  ostabllshcd,  thia  patient  va  pint— f « 
ehoeSSata  ooatad  vhbylana  blaa  tablets,  1000  ag,/day,  Ulthln  coo  mk,  tba  rad 
blood  oovnt  fall  to  8f$GQ|000  and  atahlllaad  thsrs  dsapits  oontlvad  adninlstamtlon 
af  tha  dje.  Tba  daaaoa  ma  than  inoroassd  to  2000  ng»/da y,  This  resulted  in  a 
gndoal  dccre&so  in  tha  srythroeyta  count  ta  5,000,000/c—a*  within  thraa  vk'a  tint. 
It  va  than  found  that  a dally  doaa  of  600  ug»  va  aufflnlsnb  ta  kasp  tba  ovythrscyta 
aovt  at  thia  awl  larval* 

Tha  condition  of  tha  patlaat  is  now  Bubjaetivaly  and  objaotfes ly  nooh  batter, 

Tba  ahv  nwntlrvd  sjnpiwe  haws  either  disappsarad  entirely  cr  have  baaoe:  rs vj 
ndaer*  AH  of  tha  blood  picture  hava  ban  raturnod  to  a noarvl  larval 

by  thia  tywhant*  A nild  episode  of  pitrla  irritation  ahioh  va  apparently  brought 
cm.  by  tha  dya  ha a hav  controlled  by  changing  to  Ontario  ooatad  tablata  of  nethrfbve 
blaa,  gwsreealy  suppliad  by  Abbott  laboratories, 

B.  «v,  L.  IU  - Ago  71  - 

Thia  patlant  va  a know  polyeytrianio  for  ov  year  prior  ta  bring  cant  to  w. 

She  had  haw  previously  traatad  with  phlebotenlee  and  ov  cornea  of  urethan,  Bar 


Bad  bleed 

kbit*  blaod  count 
nctalat  scad 
Total  Blaod  Volvo 


20  grans  percent. 
5jQ,35b^O0/«vu 
25,000/va. 
650,000/hbu 
lUo  oq.Aa 


Bov  vrrov  showed  naval  erythragMsala, 
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Bar  JUMP  tom  Included  maknetrfi*  dlsximaa*  avjfcnaaa  and  tingling  of  flagms* 
palpitation*  angina  pmstorla*  and  ptwg— 1 dyapma*  Soar  appeanaam  ma  Brtadlj 
dmfcr  and  e«aotlo« 

She  «s  placed  oki  UDOU  ig*  eheeoaiate  c»tod  mthylane  Uw  par  day*  ibn  it 
ma  8MB  that  tha  NjrtfaroogrtB  osnst  was  not  rapidly  controlled  by  this  dose*  mb 
attmpt  «•  aad a to  lameaee  tha  doe«0  rat  tha  patient  acqwrrlanoed  Moderate  piMa 
Irritation*  and  «a  mm  anaWa  to  alsUia  aa  Inearaaaad  dot***  Daring  thla  tine*  tha 
patient  Buffered  aa  anterior  <nrooardlal  lafkrertics  and  It  ma  daoldad  to  do  ropaatad 
mnaeoetlom  as  order  to  Mora  rapidly  oomtrel  tha  peiyeythmda*  than  to  attau*  to 
Maintain  tha  tad  oenat  at  aa  marly  nonal  a level  a a poaaiWua  with  too  opda«M 
drag*  Aeeardingly*  1500  oe.  of  abode  Mood  mb*  withdrew  within  ona  Mok'a  tlm* 
Tha  rod  blood  count  mu  radoaad  to  6*370*000  by  thia  aim,  end  tha  patios*  ma 
continued  on  a doao  of  900  ns*  Ontario  eoatad  mttqrloaa  him  par  day* 

Tha  patloHt'a  daaky*  ograaotle  appcaranoa  elaainad*  bar  atxungth  lorwaad*  aad 
aha  au  Ohio  to  rotore  to  bar  alnpilo  hnuoahodd  dstioo.  Sha  tea  oontlanaJ  on  tha 
900  ng*  dom  for  four  aontha*  bar  rad  blood  oaonb  at  thia  writing  la  In  tha 
wlndaity  of  7*500*000*  Tha  platelet  and  white  blood  ooaato  haven't  ohangad 
rtprtflawMy  alaea  tha  Initiation  of  therapy*  If  tha  count  rioaa  farther*  mb 
plan  to  no  ©water  doom  of  tha  Ontario  eoatad  Material  In  order  to  avoid  gaatrle 
irritation* 

C*  Mr*  0*  0*  — Ago  38  “ 

Thia  ma  ma  ftlagmaed  aa  baring  pOwyttewla  approedmtaly  ona  jaar  prior  to 
bolag  referred  to  aa*  Bo  had  two  eoaraaa  of  F32  tdth  only  fair  roadlte  prior  to 
madng  under  our  earn*  Otndloa  of  Ida  blood  ravnalods 

Bnaaglhhla  XB  yna  pomast* 

Vod  blood  aoont  9*800*000/oHn» 

6*600/saa* 

I2t5*000/«nn* 


Uaito  blood  eon* 
Flatalata 


fatal  Blood  Volma 


76  9e?/Vg* 


Bern  marram  shoved  anraal  appearing  arythrupai  ml* . 

Bis  ajiit—  Incrloflart  tho  triad  af  vaitaaaa,  dlaalnaao , and  dull  hnd^M* 

B#  mm  r1**^  on  fOO  ag*  antaerle  eoatod  aatbylano  tftn  par  day*  7ba  rad  blood 
oooBtt  fall  stofly  to  U*50O,O0G/«aB.  ovar  a ptrlal  of  dx  waaka*  Ha  baa  boon  od»> 
Ulnae  f»  mix  awtfc»  so  a dsao  of  600  nf ,/teyw  Ha  la  at  praaant  aatlraly  aqnvtoe 


D.  Mr*  B*  B.  «•  Ago  If)  » 

BjIb  aaa  aaaa  to  us  altar  ObUlstot  only  flair  raaolta  Aron  too  otnaraaa  of 
P32  daring  tba  IB  anotha  iiaaa  diaprimd.  ffio  blood  piotara  ahooadt 
Tla—tflsVii  17*5  pus  parang 


Bad  blood  oaoatb 
kbit#  blood  era* 
HUctaloto 

Total  Blood  veHemm 


7*350, 00C/oo 
1*S0/*m. 
1LB*00Q/m. 
88.5  aa»At« 


Tha  triad  if  vaakaaaa,  dlaadaaao  and  baa  da  aha  vara  aadat  bio  aala  nyaptaos* 

Ha  «a  piaoad  on  600  ag*  catasjlo  oaatad  naUqrloaa  blaa  par  d ay*  Hla  aryttaraoyto 
Cobb*  «a a radnaad  ta  5,000,000  during  tba  first  mix  naka  of  tbaragy*  Ha  baa  9Qo> 
tlnaad  Her  flow  aoctha  00  tba  600  ag*  dooa  and  la  now  antlraly  apftat  am, 

1 

▼.  Moea— ton  — 

Oar  stadlaa  oaaearnlag  tba  langraaage  offLaaay  of  aotbylana  bLaa  traataant 
la  ydycythaals  Tara  will  eoatlaaa*  Tba  atudlae  thaa  fbr  aaggaat  that  tba  drag 
aUl  ba  noat  afflaaalous  la  tboaa  pe^yay^ealaa  la  ableh  only  tba  aaatam  at 
drwlatfttg  aryttroaytae,  and  aaaa  of  tba  otbar  fonud  alwanta  of  tba  blood,  am 


h«M  oM|  to  oAlwt  ©fid mem  pointing  to  its  — hanli  of  action*  cad  to  apply 
tbs  data  obtained  to  the  target  went  of  a bscaa  dlwaw,  Faria 9s  most  leporient  of 
all*  the  contract  has  aada  it  possible  for  six  y— g ■»  to  wadis  ralaahla  laris 
training  la  rasaarrii,  aad  tbs  Batten's  wsrw  of  aoiantliie  nip— r has  boon 


1*  Hstabolli  of  Dog  BrythrooyUa*  I**  An.  J«  HosiflM  167*829  (1951) 

2m  Mrtririla  of  hsg  l>ytbwwy»i^  H.»  Am.  J.  Ftanttel,.  1£?z81j0  (1951) 

3*  HstitfUm  Bias  as  a Th— lytlo  ipot,  J.  E*p«  Hwrsu  A Thermo.*  103*366  (3951) 
U.  rimgm rt  m of  DFF-  aad  Bstfcgrlsaa  BlaHtadasod  flratas*  FSd»  Pfoc.»  11*167 

ds»)  ™ 

>.  BttahaJ.1i  of  Dog  Tfrryth— jtaa*  IH«(  ^ J.  HgaML..  171*776  (1952) 

6*  Iri  iltro  H— lysis  «f  Dog  Erythrocytes  by  Bstfayians  KLoa*  I#  XX*  am A XXX* 
1PM*»  32*27*  IW,  360  (1953) 

7«  Effect  of  Usthylsna  Bba  1 Ttetabollsa  of  M— linn  ErjtbwqrtM,  Abstnuto 
of  **— natlw  of  XXX  Xstan»ttoaal  FbyaloLagiaal  Coggr—a*  I— tarsal* 

C— da*  po  85L  (1953) 


